I. INTRODUCTION
Optically stimulated luminescence (OSL) and thermally stimulated luminescence (TL) signals are widely used in environmental and accident dosimetry and geochronology. OSL dating using two naturally occurring dosimeters, quartz (SiO 2 ), and alkali feldspars (NaAlSi 3 O 8 -KAlSi 3 O 8 ) has revolutionized our understanding of past climate changes, Earth surface processes, and human evolution and migration. For quartz the upper dating limit is about 150 ka, whereas feldspars have the potential to extend this limit up to about 1 Ma. 1 Moreover, feldspars have the potential to extend the luminescence dating technique for in situ measurements on other planetary surfaces. 2, 3 Unfortunately there can be significant leakage of dosimetric information in feldspars because of rapid, time-dependent recombination from electron traps (donor states) to recombination centers (acceptor states); this process is commonly referred to as anomalous fading 4 and is attributed to quantum mechanical tunneling. 5 The typical fading rates in different feldspar species can vary from 0 to 20%/decade with a typical value around 5%, 6 and the presence of fading severely restricts the use of feldspars in geochronometry. Some correction methods are available, but these are based on assumptions which cannot be tested independently. 7 The signal typically used in feldspar dating is called infra-red stimulated luminescence (IRSL), first reported by Hutt et al. 8 who discovered a resonance peak at around 870 nm in the excitation spectra of feldspar. The origin of the IRSL signal has not been fully understood; some studies advocate a single-trap while others a multiple-trap origin (see a review by Duller). 9 Recently a detailed model based on delocalized, semi-localized, and localized transitions has been proposed by Jain and Ankjaergaard. 10 With this model, the authors have demonstrated that the key features of feldspar luminescence, both thermal and optical, can be explained using a single dosimetric trap when one incorporates the complex band structure 11 and the spatial interaction between traps and centers in the model.
The IRSL signal has an interesting characteristic: there is an increase in the net signal intensity with an increase in the measurement temperature, and the signal can only be emptied by high temperature measurements. 12, 13 An important effect of this characteristic is that IRSL signal can be regenerated in consecutive measurements simply by increasing the measurement temperature. [14] [15] [16] Such a regenerated signal is commonly known as post IR-IRSL (henceforth pIRIR) signal, and its measurement involves two steps, a prior IR bleach at a low temperature, e.g., 50
C followed by IRSL measurement at some higher temperature. The pIRIR signals measured at 230 C or 290 C generally show a significantly reduced fading rate, 1, 16, 17 and the latter has been shown to give accurate ages over the last 600 ka. 1 It remains unresolved, however, whether the pIRIR signal originates from the same trap as the IRSL signal or from a deeper, more stable trap(s). The available data can be interpreted both in favor of multiple traps 14, 15, 18 or a single trap. 10, 18 Both from the fundamental, as well as from the point of view of having a robust, reliable chronometer it is important to understand the origins of the IRSL and pIRIR signals in feldspars. It is of critical importance to know whether the IRSL signal arises from a single trap or from multiple traps. We believe that there exist conflicting views on the origin of IR stimulated signals because most interpretations are largely based on the thermal dependence the IRSL signal 12, 14, 15, 18, 19 without the corresponding spectral information. As discussed in detail by Jain and Ankjaergaard, 10 thermal effects in feldspars are rather complex and therefore cannot, on their own, be used to arrive at a unique interpretation. Spectral studies can be combined with thermal and dosimetric aspects, to obtain a more robust theory on the origin of feldspar luminescence, especially with respect to single vs. multiple traps; these aspects are investigated in this contribution. 
II. SAMPLES AND EXPERIMENTS
Three K-feldspar samples were used: an extract from sediments (Laboratory code: 963601 FK, grain size 150-300 lm), a museum single crystal specimen "Orthoclase 3" and a single crystal of R28. 11, 20 The sample Orthoclase 3 was gently crushed into sand sized grains (grain size 90-125 lm), and three aliquots each were prepared for Orthoclase 3 and 963601 FK. Only one aliquot of R28 was prepared containing the single crystal ($1 mm Â 1 mm).
The setup for optical stimulation consists of a continuous wave linear tunable Titanium doped Sapphire (Ti:S) laser which is pumped by a Coherent Verdi V5 laser delivering 5 W of 532 nm laser light. The Ti:S laser light is then coupled into an optical fiber (Thorlabs multimode 200 lm 0.22 NA low OH) which is inserted into a custom made optical head for an automated OSL/TL dating system, Risï reader. 21 This reader has an inbuilt heater plate under the sample position, and the photons emitted are counted using a photomultiplier tube. There is an built in beta (Sr 90 /Y 90 ) source for sample irradiation, having a dose rate of 0.1 Gy/s. The tunable laser light is used as the stimulation light source in all the measurements. In order to switch the laser light on and off a shutter was inserted in front of the fiber (Fig. 1) . The laser light source was filtered using the SCHOTT RG695 (F1) and a 5 mm Corning 2-58 filter (F2) in order to remove the green laser light used for pumping the Ti:S laser. All luminescence emissions were detected in the blue/violet emission band using a combination of Schott BG-39 and Corning 7-59 filters (F3). The laser power was monitored with a thermal power meter (Thorlabs s302C) using a 1% beam sampler (Thorlabs BSF05-B) which was inserted right after the output from the Ti:S laser. With this setup the stimulation light (laser line width around $5 nm) can be delivered with an optical power of >300 mW in the wavelength range of 700 nm to 1000 nm; this translates to a power density of more than 180 mW/cm 2 at the sample position. This optical power density is 3 to 4 orders of magnitudes larger than those used in the previous studies using a 20 W tungsten halogen lamp. 11 We can measure OSL decay curves with a high signal-to-noise ratio, which is not possible with a lamp system.
Using this system two main types of measurements were carried out:
(1) Excitation spectra (ES): ES was studied as a function of preheat (room temperature, 150 or 250 C), stimulation temperature (30, 230, or 290 C) and prior IR wash (prior IR at 30 C and the post IR bleach ES measured at 230 or 290 C). The two high temperatures used in our study are based on the recent work using pIRIR signals. 1, 16, 17, 22 Details of the measurement sequence is presented in Table I OSL decay curves were measured using different wavelengths (740-1000 nm) after the same dose and preheat. The OSL decay constant and initial intensity were then estimated by exponential fitting of the data for the first 5 s.
For ES measurements an optical power of around 30-50 mW was used for each excitation wavelength using an exposure time of $24 ms; this translates to a power density of 20-30 mW/cm 2 at the sample position Thus the optical energy per measurement point was around 0.4-0.6 mJ, and each measurement sequence contained 16 exposures to uniformly cover the wavelength range (740-1000 nm) with a resolution of $10 nm around the peak and $20 nm for the sidebands. This approach ensured that the entire scanning range was covered with a reasonable resolution and a good signal-to-noise ratio (SNR), while restricting the overall OSL signal depletion to less than 10%. The net optical depletion was routinely checked using a long IRSL measurement at the end of each ES sequence.
For DRC measurements optical stimulation was carried out until the signal reached an almost flat background. The time required to achieve this varied from wavelength to wavelength; with the available power 200 s of stimulation was found to be sufficient for all the wavelengths.
III. RESULTS AND DISCUSSION

A. Excitation spectra measurements
Temperature dependent excitation spectra (ES) for feldspar samples have previously been studied by Poolton et al. 11 at temperatures 10-300 K and by Baril and Huntley 23 at temperatures 290-490 K. Baril and Huntley concluded that there was evidence for at least two peaks at $1.45 eV (dominant peak) and $1.57 eV in most of their samples, although, for some samples it was found necessary to include a minor peak at $1.3 eV to obtain the best fit using a sum of Voigt, Gaussian, and exponential functions. Poolton et al. fitted their ES to peaks at 1.46 eV (main peak), 1.56 eV and 1.24 eV using multiple Gaussians. There seems to be a good agreement between these values and those of Baril and Huntley; one can thus safely assume that these IR resonance peaks at $1.46 and $1.56 eV are characteristic of feldspar samples. However, these data are not conclusive of whether there is a single trap or multiple traps that give rise to the excitation spectra. Baril and Huntley also examined the correlation between shape and intensity of the OSL signals obtained at different wavelengths. Their data suggests a single trap at the depth of >2.5 eV below the conduction band, having 2 or 3 excited states; however, this analysis on its own has inherent assumptions (discussed later) and, therefore, additional data is necessary to support or falsify the interpretation. Sanderson 24 argued that a distribution of traps at both shallow and deeper levels contribute to the luminescence signal; this argument is supported by (a) the shape of IRSL pulse anneal curves where a continuous depletion in the IRSL signal intensity with preheat is observed even around room temperature, and (b) there is a reduction in both the low temperature and high temperature TL peaks after an IR shine on the sample. 9, 19 The straight forward interpretation of these data is that there are multiple electron traps participating in the IRSL production. A single trap model can also explain these results if the decrease in luminescence signal is because of the depletion in the proximal hole population. 10 The existing data cannot resolve the issue. Similarly, there is also a considerable debate on the origin of pIRIR signal; it has not yet been established experimentally whether the pIRIR signal arises from the same trap(s) as the IRSL signal or from a different (set of) trap(s).
Excitation spectroscopy is a powerful tool that can potentially resolve these debates. We present in the following sections ES as a function of preheat and stimulation temperature, and a comparative analysis of ES with or without a prior IR bleach to gain better insight into the origins of IRSL and pIRIR signals.
In order to do these comparisons we first need to characterize the excitation spectra of our sample. We measured ES for all our samples after a dose of 6 Gy, except for R28 which received 720 Gy, followed by a preheat of 250 C and observed very similar, asymmetric spectra as have been reported in literature (e.g., Baril and Huntley, 2002) . The spectral analysis of sample 963601 FK is shown in Fig. 2 ; this is best described by a rising continuum exponential and a sum of three Gaussian peaks. The dominant peak is centered at 1.44 eV, while there are two smaller peaks at 1.34 and 1.54 eV. The results for the other samples are similar and summarized in Table IV . These values are consistent with those reported in literature. We also attempted other combinations at different energies and using Voigt function instead of Gaussian. Our attempts suggested that at least three peaks are required to explain the data but the exact combination of peak energies and amplitudes is not unique at least in terms of fitting analysis. Because of this limitation in fitting we chose to interpret our data without depending on spectral analysis, purely analyzing our data in terms of peak shift or thermal broadening of the spectral data.
Preheat dependence of ES
If the IR-red ES arises from traps at different depths then a shape change should be observed with prior heating (preheat) because of a preferential depletion in the electrons trapped at shallower depths.
Samples were irradiated with 6 Gy of beta dose and the preheat dependence was examined for preheats at room temperature ($25 C), 150 or 250 C. In the room temperature case, the sample was stored for 17.5 h before measurements were carried out in order to avoid any prompt luminescence decay. In the other two cases the sample was kept at either at 150 or 250 C for 60 s before the ES measurements. The measurement sequence can be found in Table I .
The results for 963601 FK are shown in Fig. 3 . Interestingly the peak intensity reduces with preheat ( Fig. 3(a) ), but peak shape and peak position are invariant (Fig. 3(b) ). A similar trend is observed in the sample Orthoclase 3 (Figs. ES will change shape as a function of preheat since shallow traps with low activation energies would be affected to a relatively greater extent by preheat than traps with higher activation energies. This effect is expected to give rise to an increasingly steep slope in the low energy part of the ES, and a shift in the low energy cut-off range. These effects are, however, not observed in our data. The ES shape is invariant with preheat falsifying the hypothesis that shallow traps play any role in the origin of the IRSL signal.
Our
C and 320 C (Fig. 4) ; again, the shape of these data is similar to the data obtained with lower preheats despite a significant reduction in the peak intensity, suggesting that the relevant trap responsible for the IRSL signal is not eroded by 320 C preheat. The invariance of shape even for higher preheat temperatures likely suggests that only one trap is participating in the IRSL process. These results support the interpretation of Murray et al. 19 that the source of the IRSL in K-feldspars is a common trap that gives rise to the TL peak situated at about 400 C and are consistent with the feldspar model presented by Jain and Ankjaergaard. 10 If all the ES arise from a single deep trap then one can question why there is a decrease in the peak intensity with preheat. The likely explanation for this effect is a reduction in the population of the potential recombination sites during preheat because of recombination of electrons from, for example, (a) shallow, non IR sensitive states and/or (b) IR resonant states that have a nearby recombination centre. Our data thus provides a direct experimental evidence for the deep trap origin of IRSL as argued by Murray et al. 19 These data however do not completely establish whether IRSL originates from a single or multiple deep traps. This issue is investigated in the following sections.
Stimulation temperature dependence of ES
ES of 963601 FK and Orthoclase 3 were measured at stimulation temperatures 30, 230 and 290 C after irradiation and preheat. The samples 963601 FK and Orthoclase 3 both received a dose of 6 Gy followed by a preheat of 250 C for 60 s prior to ES measurements at 30 C or 230 C, or a preheat of 320 C for 60 s prior to ES measurement at 290 C. The measurement protocol is summarized in Table I .
The data from one aliquot of 963601 FK and one of Orthoclase 3 are presented in Figs. 4(a) and 4(b). A general trend is observed that an increase in stimulation temperature increases the intensity at all wavelengths; the peak intensity at 290 C is actually slightly lower than that at 230 C, but this is due to the difference in the preheat temperatures for the two signals. The normalized (by peak intensity) averaged ES spectra for the three aliquots each of the samples 963601 FK and Orthoclase 3 are presented in Figs. 
4(c) and 4(d).
The increase in intensity as function of temperature occurs evenly across the resonance such that the peak position is invariant, but there is a slight broadening of the spectral width. Baril and Huntley 23 have also examined temperature dependence of the ES from about 140-220 C. It is difficult to assess peak change shapes from their data as they are not normalized, but based on fitting of the ES they concluded that peak broadening for the main resonance at 1.44 eV are rather small (10-20 meV).
At least to the first order, these data point towards a single trap origin of ES since if there were several deep traps giving rise to the spectra, then it is expected that the temperature dependence of the individual traps will be slightly different because of the different activation energies associated with the different trap depths; such an effect is expected to cause a significant change in the ES peak shape and/or position. Based on our data we can therefore conclude that the majority of the signal arises from a single trap. For a minor proportion of the signal, one could alternatively argue that the slight peak broadening is not just simple thermal broadening, but it could arise from a slight relative increase in the amplitudes of the side peaks, thus opening up the question of multiple trap origin for these side peaks. This question is further resolved in the following sections.
In either case it is interesting that there is a significant increase in the signal intensity of the main peak with temperature without a shift in the peak position with temperature. This data support that an increase in the total IRSL ($860 nm) is due to an increase in the recombination probability because of greater mobility at higher temperatures and not due to presence of a deeper trap that becomes more active. 10 The latter case will have caused a peak shift.
Post IR excitation spectra
The measurement sequence is the same as that for temperature dependent ES, however a IR (860 nm) bleach for 200 s at 30 C is inserted before the ES measurement at 230 C or 290 C (Table I) The pIR-ES have a considerably reduced intensity than the corresponding ES measured without any prior IR at the same temperatures. After normalization for peak intensity the pIR-ES for both the 230 C and 290 C were found to be indistinguishable from each other. Therefore for presentation clarity the average of the two results is presented as a single pIR-ES in Figs. 4(e) and 4(f) together with the corresponding high temperature ES. These data suggest that the peak of pIR-ES are blue shifted in comparison to the high temperature ES by $10 meV for 963601 FK and by $15-20 meV for Orthoclase 3.
The same comparison was also done using the R28 Kfeldspar sample. The data are shown in Fig. 5 . Although the data is noisier than the other two samples because of low OSL intensity from this sample, it appears that blue shift is not present in this sample. Moreover, the ES peak seems to occur at a slightly higher energy 1.47 eV (845 nm) compared to 1.45 eV (855 nm) for the 963601 FK and Orthoclase 3 samples.
The most interesting aspect of these data is that the pIR-ES of the samples are very similar to the ES measured at higher temperatures discussed in the previous section. Moreover, we do not see any gradual shift in the peak energy for example between 30, 230, and 290 C ES data or between 230 and 290 C pIR-ES data. There only exists a discrete shift between ES and pIR-ES. Furthermore pIR-ES measurements show that the ES measured at high temperatures consists largely of a signal that can be measured/emptied at 30 C ($60%-80% for the 230 C measurement and $40%-60% for 290 C), but also a signal that is not emptied by the low temperature IR bleach. There can be two interpretations of these data:
(1) Multiple traps: there are at least two different traps that give rise to the IR and pIRIR signals. The energy barrier (example ground state to excited state, or between excited state to the band tail states) for luminescent recombination differs by about 10-20 meV in these traps. Existence of two sets of traps has been suggested previously by other workers. 12, 14, 15, 25 However, this hypothesis does not explain why the peak does not shift gradually for different temperatures in the high temperature ES data. There should have been a detectable shift, since the pIR-ES signal comprises a significant proportion of the ES signal. Moreover, this hypothesis does not explain why there is no peak shift in R28 and why there is a large difference in the thermal stabilities observed in the pulse anneal curves for the two signals which requires 100's of meV for explanation rather than a 10's of meV observed in the spectral data. 14, 15, 18 Based on these considerations we rule out the possibility of multiple trap origin. (2) Single trap: The data can be explainable by a single dosimetric trap. Here the low temperature stimulation empties all or most of the trapped electrons that have a nearby recombination centre. As the close by recombination centers are used it is necessary for the evicted electron to occupy a higher energy state in the band tail states to achieve the mobility required for recombination with a distant hole. This additional activation energy required for recombination causes the blue shift in the pIR-ES. Based on time-resolved OSL estimation of the activation energy for such recombination was found to be of the order of 10-20 meV corresponding to phonon vibrational modes of 5-6 meV, 10 these estimates correspond closely to the blue shift observed here in the spectral data. Based on this reasoning the absence of peak shift in R28 could in principle be explained by a hypothetical larger density of holes; thus, the phonon assistance is not necessary for recombination. We conclude based on these data that the pIRIR and IRSL signal arise from the same trap.
B. Dose response curves
Each trap has a characteristic number density in the crystal and an electron capture cross-section. These characteristics are typically reflected as a single saturating exponential dose-response curve, where the exponential constant reflects the trapping cross-section. It is expected that different types of traps will have a different trapping cross-section because of the chemical nature of the defect or the surrounding charge environment of the trapping centre. Thus, same dose-response curves for different signals will most likely indicate that these signals arise from a single trap. On the other hand different dose response curves for different signals may not necessarily indicate that they arise from different traps, since there could be non-first order effects arising, for example, because of competition in the trapping or in the recombination process.
With this hypothesis we examine the dose response curves of the different signals using wavelength chosen to cover all of the ES peaks. The measurement method used was single aliquot regenerative (SAR) dose measurement 26 and the protocol can be seen in Table II . It is expected that the SAR method corrects for any sensitivity changes prior to the measurement of the regeneration dose OSL. However this sensitivity correction method assumes that either there is no sensitivity change between the regeneration OSL and the test dose OSL or if there is a sensitivity change, then it is constant across the different SAR cycles. Fulfillment of these assumptions can be checked with a recycling ratio, which was found to be between $2 and 5% for all our measurement. The dose response curves for range of different wavelengths at 30 C covering the ES peak, and the side bands over a 170 nm range for 963601 FK and 240 nm for R28 are shown in Fig. 6 . The different dose response curves using the different wavelengths cannot be distinguished statistically for the samples 963601 FK (Fig. 6(a) ) and R28 ( Fig. 6(b) ), suggesting that the same trap is sampled irrespective of the stimulation wavelength in our red-IR range.
We also applied the same analysis for comparison of the IR signals at different stimulation temperatures (860 nm; at 30 C, 230 C, or 290 C) and the pIRIR signals (860 nm, prior IR bleach at 30 C and pIRIR at 230 C or 290 C) see Table III for the sequence protocol. The results are shown in Fig. 7 .
The elevated measurements show that (a) all the high temperature curves whether IRSL and pIRIR (at 230 and 290 C) are very similar and (b) the high temperature curves saturate at a lower dose compared to the IRSL measured at 30 C. Our DRC data convincingly show that the shape of the dose response curve is dependent on whether it is measured at low temperature and high temperature, and not so much on the wavelength or on whether there was a prior IR bleach or not.
The difference between the DRC's of the IR and the pIRIR signals cannot be explained by simply assuming that the high temperature signal is a mix between a less stable and a more stable trap 14 . In that case one would have expected the high temperature DRC to lie closer to the 50 C IR curve than to the pIRIR curve, since the signal intensity of the pIRIR signal is less than 40%-80% of the corresponding high temperature IR signal; this is clearly not the case. The pIRIR DRC is either indistinguishable (e.g., at 290 C) or very close (e.g., at 230 C) to the corresponding high temperature DRC. Therefore, multiple trap hypotheses cannot explain these data.
One could also argue that the low temperature and high temperature IRSL signals arise from different traps, and the presence of prior IR is immaterial. Such a hypothesis can be ruled out since it is clear that the prior IR reduces the intensity of the pIRIR signal by 40%-80%; therefore, IR bleaching has a significant impact on the system. Equally, a simple single trap model cannot successfully explain the high temperature DRC data. On one hand it can be argued that the similarity of pIRIR and high temperature DRC's support the interpretation from the ES data that the same trap is involved in IRSL or pIRIR production irrespective of the stimulation temperature (Figs. 4 and 5) . On the other hand, a single trap model cannot explain why there is a difference between the low temperature and high temperature DRC's. Our best explanation of these data is that the competition between retrapping and transport varies because of increased mobility at higher temperatures, and therefore the assumption of first order kinetics does not always apply. This interpretation suggests that the difference in the growth curve shape is not necessarily due to the presence of different traps but is rather a reflection of higher order processes. Nonetheless, one could reasonably assume that DRC's measured at same temperature can be compared across since the charge mobility is likely to be similar.
In summary the DRC data can be used to conclude that Fig. 2 ).
C. Decay vs. initial intensity
Although luminescence signal from feldspar arises from a complex recombination process, 10, 13, 27 one can make a first-order approximation that during the infinitesimally small time at the beginning of light exposure, the decay rate is not limited by the hole density. Thus, the initial luminescence signal can be described as a change in the trapped electron population, i.e., L 0 ¼ n 0 bðkÞ, where n 0 is the initial trapped electron density (after irradiation) and b is the detrapping probability, a product of stimulation light flux and the wavelength ðkÞ dependent excitation cross section. For a single trap the term n 0 is constant since it is only a function of the prior dose. Thus, for a given dose the proportionality L 0 / b holds true irrespective of stimulation wavelength as long as a single trap is measured, the proportionality constant being n 0 . Such a relationship can be used to test whether the initial luminescence signal measured using different wavelengths originates from a single trap (single proportionality) or multiple traps (multiple proportionalities). If different wavelengths are preferentially targeting different traps, then there should not exist a linear correlation between the different values of L 0 and b obtained using the different wavelengths in the measurement range from 740 to 945 nm. A similar approach has also been used earlier by Baril and Huntley 22 ; however, they plot the ffiffiffiffi ffi S 0 p vs L 0 , with S 0 being the initial rate of decrease in intensity. In order to test the hypothesis we derived the decay constant b and the initial intensity L 0 by using an exponential fit of the form L ¼ L 0 e Àbt to the initial part (first $5 s) of the OSL decay curves. For this analysis the OSL curves from the previous measurements for 963601 FK sample are used and some of the decay curves are shown in Fig. 8(a) . The results from fitted curves for all wavelengths are plotted in Fig. 8(b) .
The data strongly suggests that the initial luminescence signal measured in the range from 740 to 945 nm is coming from the same trap regardless of stimulation wavelength, and as expected there is a increase in the slope with dose corresponding to an increase in the proportionality term n 0 . Some of the curves were re-measured after a long time gap; these give different absolute values but the same ratio of the two parameters for a single wavelength. The small offset on the xaxis for all our data corresponds to a value of $0.03. A similar observation has been made by Baril and Huntley. 23 The reason for this offset is not clear and requires further investigations.
IV. CONCLUSIONS
We conclude based on Red-IR excitation ($700-1050 nm) luminescence spectroscopy as a function of preheat temperature and stimulation temperature that the infra-red luminescence signal (IRSL) in K-feldspar arises from a single, deep dosimetric trap and not from multiple traps as proposed earlier. Similarly, the elevated temperature IRSL signal measured after a prior IR wash at room temperature (also called the post IR IRSL) is also concluded to arise from the same trap as the IRSL signal. The slight blue shift in the peak of the post IR excitation spectra of the order of 0-20 meV reflects the thermal-diffusion energy barrier that needs to be overcome for the production the post IR IRSL; this barrier exists since all the nearby recombination sites are used up during the resonant IR bleach and, therefore, transport at higher energy band tail states is necessary for recombination. The above conclusion is strongly supported by the data on (a) the dose response curves and (b) the shape of the OSL curve (initial intensity vs. the decay constant), measured over the entire spectral range; these data suggest that the initial signal is coming from the same trap irrespective of the stimulation wavelength. Based on these results we further conclude that the different peaks identified in the excitation spectra in previous work are different excited states of the dosimetric trap rather than different electron trapping states.
We also find a basic difference in the shape of the dose response curves for low and high temperature IRSL signals, irrespective of the prior IR bleach. This result probably reflects a competition in recombination/retrapping pathways because of increased electron mobility at higher temperatures; this effect cannot be attributed to any underlying trap structure.
